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Description 

[0001] This invention relates to chemically, physically 
and microbially stable concentrated suspensions of 
natamycin which provide a convenient stock for the 5 
easy and reproducible dosage of the fungicide, e.g. to 
animal feed or grain or for manufacturing liquid prepara- 
tions to treat food such as cheeses and sausages or to 
treat agricultural products such as vegetables, fruit and 
flower bulbs. Further the invention relates to solid com- 
positions of natamycin for preparing such suspensions. 

Description of the prior art 

[0002] For more than 20 years, natamycin has been 
used to prevent growth of mould on cheeses and sau- 
sages.(Ref. 1-3) Cheeses are treated by immersion in a 
suspension of natamycin in water or covered by an 
emulsion of a polymer (mostly polyvinyl acetate) in 
water containing natamycin. Sausages are mainly 
treated by immersion or by spraycoating with a suspen- 
sion of natamycin in water. Usually aqueous suspen- 
sions for immersion treatments contain 0.1 to 0.2% 
(w/v) of natamycin, while polymer emulsions for coating 
purposes contain 0.01 to 0.05% (w/v) of natamycin. 
[0003] For the production of such suspensions or pol- 
ymer emulsions, the natamycin may be added directly 
to the liquids as a powder, for instance by using the wet- 
table powder composition known under the brand name 
of Delvocid® Instant. Instead of using the powder as 
such, frequently a concentrated pre-suspension of the 
natamycin in water is prepared before adding the 
natamycin to the liquids to be used for treatments. The 
purpose of preparing a presuspension is to avoid lump 
formation and to facilitate homogenisation of natamycin 
through the treatment liquids. Mostly these methods of 
preparing suspensions for treating food are adequate. 
However, when several types of suspension with vary- 
ing concentrations of natamycin have to be prepared or 
several portions of large quantities need to be produced 
over a longer period such methods are less convenient. 
[0004] When natamycin is added as a powder to treat- 
ment preparations, the laborious weighing of the pow- 
der has to be repeated for each type of suspension, 
thus multiplying the nuisance of possible dust problems. 
[0005] When a presuspension in water is used to 
avoid inaccurate dosages, the presuspension has to be 
agitated continuously to prevent the natamycin from set- 
tling down or the presuspension has to be added in total 
to the treatment preparations. Furthermore, such sus- 
pensions are susceptible to undesirable bacterial con- 
tamination and cannot be used as a stock for long 
periods without taking precautions, e.g. addition of a 
preservative. 

[0006] A possible way to avoid sedimentation is to 
make a stock solution of natamycin instead of a suspen- 
sion. Aqueous solutions of natamycin can be prepared 
by adjusting the pH of the mixture to a high or a low 
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value. However, under such conditions the stability of 
natamycin is rather poor (Ref. 4, page 542). 
[0007] Aqueous suspensions of natamycin are well 
known in practice. Under the brand name of Pimafu- 
cin®, sterile suspensions of natamycin are commer- 
cially available as a 1% or a 2.5% presentation in small 
bottles of up to 100 ml. Pimafucin® is mainly used for 
medical purposes. To render these suspensions suita- 
ble as a multiple dose presentation the suspensions are 
preserved by using benzalkonium chloride, a preserva- 
tive of the quaternary ammonium type. Because of the 
sedimentation of the solid natamycin, such a suspen- 
sion has to be shaken well every time prior to use. Fur- 
ther to avoid excessive inactivation of the natamycin, 
the pH of Pimafucin® is usually adjusted to a value of 
5.5 to 7.5. 

[0008] Because of the sedimentation problems and 
the bacterial vulnerability of known suspensions of 
natamycin, and the instability of solutions of natamycin, 
an aqueous stock preparation of natamycin which may 
be dosed by volumetric methods and which remains 
stable for a prolonged period, e.g to manufacture treat- 
ment liquids for cheeses or sausages, has up till now 
not been considered a practical proposition. 

Summary of the prior art 

[0009] Suspensions of natamycin are well known. 
Nevertheless the use of concentrated suspensions to 
serve as a stock for long periods or even to be used dur- 
ing only one day is not known. This is mainly because of 
(1) the tendency of the sparingly soluble natamycin to 
settle down, (2) the chemical instability of natamycin at 
low and at high pH values and (3) the susceptibility of 
natamycin suspensions to bacterial growth. Moreover 
an aqueous solution of natamycin as a stock is not pos- 
sible because of the instability of natamycin in solution. 

OBJECT OF THE INVENTION 

[0010] The object of this invention is to provide chem- 
ically, microbially and physically stable concentrated 
aqueous stock suspensions of natamycin, which are 
suitable to be used over at least several days without a 
preservative and without the necessity for complicated 
equipment either for the preparation or the dosage 
thereof. 

SUMMARY OF THE INVENTION 

[0011] Unexpectedly it has been found that, without 
using preservatives, by applying a suitable pH range 
and using a thickening agent it is possible to produce 
concentrated aqueous suspensions of natamycin, 
which are chemically and microbially stable for more 
than 14 days and which have a physical stability of at 
least several hours. 

[0012] Surprisingly such suspensions of natamycin 
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have been obtained with a pH of lower than 6 t more par- 
ticularly a pH of lower than 5.1 The pH of a suspension 
according to the invention will be in the range from 3 to 
5.1 , preferably from 3.5 to 5.1 and more preferably from 
3.5 to 4.5. Thus, a pH of about 4.0 is considered, for 
example, desirable, although a slightly lower pH, e.g. 
3.6, or a slightly higher pH, e.g. 5.0 is equally accepta- 
ble. 

[0013] The new suspensions are very convenient for 
use as a stock for the easy and reproducible dosage of 
natamycin, e.g. for use in the large scale production of 
coating emulsions for the treatment of cheeses. The 
concentration of the polyene fungicide in a stock sus- 
pension of the invention may be as high as 40% (w/w). 
Preferably, the concentration of fungicide is from 0.5 to 
30%, more preferably from 2 to 25% and most prefera- 
bly from 5 to 20%. 

[0014] To provide a suspension with sufficient physical 
stability, any thickening agent which is known in the art 
or any combination of such thickening agents may be 
used. Preferred thickening agents for use in a suspen- 
sion of the invention are those which have thixotropic or 
shear thinning and/or pseudoplastic properties such as, 
for example xanthan, carrageenan, methylcellulose, 
Arabic gum and combinations thereof. 
[001 5] When a thickening agent without shear thin- 
ning properties is used, the viscosity of the suspension 
is at least about 500 mPa, more preferably from about 
1000 to 5000 mPa and most preferably from about 1 000 
to 3000 mPa. When a thickening agent with shear thin- 
ning properties like xanthan is used, the viscosity of the 
suspension without shear may be more than 50,000 
mPa. 

[001 6] Another feature of the invention is a method of 
forming a suspension of the invention by mixing a solid 
composition with water. Preferably, wettable powder for- 
mulations for this purpose contain at least the polyene 
fungicide, ie. natamycin, a thickening agent like xanthan 
or methylcellulose and preferably a surfactant like 
sodium dodecyl sulphate. Optionally a buffering system, 
e.g. of the phosphate and/or of the citrate type, may be 
incorporated in the powder mixture. 
[0017] Suspensions of the invention may be used 
directly to treat a food, feed or agricultural product with 
natamycin or may be used to prepare an alternative 
suspension or coating emulsion for such treatment. 

DETAILED DESCRIPTION OF THE INVENTION. 

[0018] In one aspect, the present invention provides 
an aqueous suspension of natamycin having a pH of 
lower than 6, more particularly a pH of 3 to 5.1 , e.g. 3.6 
to 5.1 and containing a thickening agent to give a vis- 
cosity of at least 500 mPa. Without including a preserv- 
ative, such an aqueous concentrated suspension of 
natamycin, will remain chemically and microbially stable 
for. a period of days, e.g; more than 14 days, and exhibit 
physical stability for at least several hours. By physical 



stability is meant that stirring is not necessary or that no 
more than gentle agitation every two hours for 5 minutes 
will suffice to keep the solid materials from settling 
down. 

5 [0019] As hereinbefore indicated, the concentration of 
the natamycin in a stock suspension of the invention 
may be as high as 40% (w/w). Preferably the concentra- 
tion is from 0.5 to 30%, more preferably from 2 to 25% 
and most preferably from 5 to 20%. For the preparation 

10 of a suspension according to the invention, natamycin 
as such may be used or a preparation containing 
natamycin. For instance, the commercially available 
powder compositions known under the brand name of 
Delvocid® Instant or Natamax® and containing 50% 

15 (w/w) natamycin may conveniently be employed. 

[0020] Thus, in another aspect, the present invention 
provides a method of a preparing a suspension of the 
invention which comprises adding appropriate additives 
including natamycin and thickening agent, either sepa- 

20 rately or as a powder composition, to water and mixing, 
followed if necessary by adjustment of the pH. Prefera- 
bly, a powder composition comprising the natamycin, 
the thickening agent, and a surfactant, optionally 
together with a buffering agent, will be mixed with water, 

25 followed if appropriate by pH adjustment. 

[0021] Any thickening agent which is known in the art 
or any combination of known thickening agents may in 
principle be used for the preparation of such suspen- 
sions. Examples of suitable thickening agents are xan- 

30 than gum, Arabic gum, tragacanth gum, gellan gum, 
quar gum, locust bean gum, carrageenan gum, 
rhamxan gum, alginate, polyvinyl acetate and thicken- 
ing agents of cellulosic origin like hydroxypropylmethyl- 
cellulose, hydroxypropylcellulose, carboxymethyl- 

35 cellulose and methylcellulose. Preferred thickening 
agents are those which have thixotropic or shear thin- 
ning and/or pseudoplastic properties such as for exam- 
ple methylcellulose, xanthan gum, carrageenan gum, 
Arabic gum and combinations thereof. 

40 [0022] The thickening agent is preferabty used in an 
amount of from 0.1 to 5.0% (w/w) , more preferably from 
0.1 to 3.0% (w/w) and most preferably from 0.2 to 2.0% 
(w/w). 

[0023] When a thickening agent without shear thin- 
45 ning properties is used, the viscosity of the suspension 
will be at least about 500 mPa, more preferably from 
about 1000 to 5000 mPa and most preferably from 
about 1000 to 3000 mPa. When a thickening agent with 
shear thinning properties like xanthan is used, the vis- 
so cosity of the suspension without shear may be more 
than 50,000 mpa, while the viscosity under shear will be 
dependent on the applied shear. 
[0024] Advantageously, a suspending agent is used 
which serves as a deflocculant. Suitable suspending 
55 agents are for instance microcrystalline cellulose- 
sodium carboxymethylcellulose (Avicel® RC), sodium 
dodecyl sulphate, polyethylene glycol, fumed silica, gly- 
col and glycerol. 
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[0025] The pH of a suspension according to the inven- 
tion may be adjusted by any method known in the art, 
e.g. by adding an acidic or an aikaiic compound or by 
using a buffering system. Useful acids are for example 
citric acid, lactic acid, ascorbic acid, hydrochloric acid, 
phosphoric acid, sulphuric acid and tartaric acid. Useful 
basic compounds are for example sodium hydroxide, 
potassium hydroxide, ammonia and calcium hydroxide. 
Useful buffering systems are for instance those of the 
phosphate and/or of the citrate type. 
[0026] As indicated above, a solid powder composi- 
tion for combination with water to provide a suspension 
according to the invention should preferably at least 
contain the polyene fungicide, a thickening agent like 
xanthan or methylcellulose, and optionally a surfactant 
like sodium dodecyi sulphate. The presence of a buffer- 
ing system in the solid powder composition may be of 
advantage, but is not essential. The formulation may 
also contain components which are already present in a 
starting polyene fungicide preparation. For example, 
when Delvocid® Instant or Natamax® is used as a 
source of natamycin, lactose will also be present in the 
final blend. 

[0027] The amount of the polyene fungicide such as 
natamycin trihydrate in a solid compositions for use in 
the preparation of a suspension of the invention may be 
up to 99.8% (w/w), e.g. 80 to 99.8% (w/w), preferably up 
to 99.5%. Preferably the amount of the thickening agent 
in such a solid composition is from 0.2 to 20% (w/w), 
more preferably from 0.5 to 10% (w/w). The amount of 
the surfactant is preferably from 0.1 to 2% (w/w), more 
preferably from 0.2 to 1 % (w/w). A buffering system may 
be present at up to 20% (w/w). Useful buffering systems 
may consist of one or more of citric acid, the mono-, di- 
, and trisodium salts of citric acid and the mono- and 
disodium salts of phosphoric acid. Finally, it is obvious 
that filling agents like lactose and/or cellulose may also 
be present in the final solid composition. 
[0028] After mixing the solid powder composition with 
water to give a stock suspension, if necessary, the pH of 
the resulting mixture will be adjusted to an appropriate 
value by methods known per se . 
[0029] In further aspects, the present invention pro- 
vides use of a suspension according to the invention 
directly for treatment of a food, feed or agricultural prod- 
uct or for the preparation of a treatment liquid or coating 
emulsion for such treatment. 

[0030] As stated above, suspensions prepared in 
accordance with the present invention are very conven- 
ient for use as a stock suspension. For example, such 
suspensions are very useful for preparing immersion 
liquids for treating food and for the large scale produc- 
tion of coating emulsions for the treatment of cheeses. 
Further, such suspensions are convenient for use as 
part of a continuous process, e.g. to produce coating 
emulsions for the treatment of feed. Moreover neither 
for their preparation or their application is complicated 
equipment required. Mostly, the use of a simple stirring 



device will satisfy. An additional advantage of using a 
suspension according to the invention as a stock for 
preparation of treatment liquids is that dust problems 
and lump forming are minimized. 
5 [0031] Embodiments of the present application are 
illustrated by the following examples. 

Example 1 

10 [0032] This example demonstrates the microbial and 
chemical stability of suspensions according to the 
invention. 

1a. 100 g of Delvocid® Instant (containing 50% of 

15 natamycin), 0.1 g of sodium dodecyi sulphate and 
10 g of methylcellulose 400 CP (Sigma) were mixed 
together. The mixture was then suspended into 390 
ml of water using a magnetic stirrer. The pH of the 
suspension was adjusted to 4.8 by means of a 1N 

20 solution of hydrochloric acid. 

1b. The experiment was repeated except that the 
pH was adjusted to 4.4 instead of 4.8. 
1c. The experiment was repeated except that the 
pH was adjusted to 4.0 instead of 4.8. 

25 1d. The experiment was repeated except that the 
pH was adjusted to 3.6 instead of 4.8. 
1e. The above experiment was repeated except 
that the pH was adjusted to 4.0 using a solution of 
acetic acid instead of hydrochloric acid. 

30 1f. 100g of Delvocid® Instant, 0.1 g of sodium 
dodecyi sulphate, 10g of methylcellulose 400 cp 
and 0. 1 g of ascorbic acid were mixed together and 
then suspended into 390 ml of water. The pH of the 
suspension was adjusted to 4 by means of a 1N 

35 solution ofsodium hydroxide. 

[0033] 50 ml of each of the above mixtures were inoc- 
ulated with a mixture of respectively 3.4 x 10 6 CFU/ml of 
Staphylococcus aureus ATCC 6538, 2:9 x 10 6 CFU/ml 

40 of Escherichia coli ATCC 1 1229, 5.5 x 10 4 CFU/ml of 
Bacillus cereus ATCC 2 and 1 .5 x 1 0 5 CFU/ml of Lacto- 
coccus lactis ATCC 19257. After incubation at 25°C for 
14 days, the total cell count was estimated using meth- 
ods known per se . Composition la had a total cell count 

45 of more than 10 7 CFU/ml while the other compositions 
contained less than 200 CFU/ml. 
[0034] The above results showed that a pH value of 
lower than 4.8 is sufficient to inhibit bacterial growth. 
[0035] The natamycin content of each suspension 

so was estimated by HPLC immediately after preparation 
and after 13 days storage at 25°C. None of the six mix- 
tures showed a decline in the natamycin concentration. 

Example 2 

55 

[0036] In this experiment the effect of viscosity on the 

sedimentation of natamycin was investigated. 

[0037] Aqueous suspensions containing 20% (w/w) of 
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Delvocid® Instant, 0.1% (w/w) of sodium dodecyi sul- 
phate and respectively 1.8%, 1.6% and 1.4% (w/w) of 
methylcellulose 400 cp and with 0.7% of methylcellu- 
lose 4000 cp were prepared according to the method 
described in Example 1 . The pH of the suspensions was 
adjusted to 4.0 by means of a 1N solution of hydrochlo- 
ric acid. 

[0038] The viscosities of the resulting suspensions as 
measured with a Brookfield viscosimeter were respec- 
tively 2740, 1910, 1080 and 2380 mPa. 
[0039] To check the sedimentation of the natamycin, 
100 ml of each of the suspensions was put into a meas- 
uring cylinder of 100 ml. The phase separation was 
judged visually. No phase separation was observed dur- 
ing more than 8 hours for the suspension with the lowest 
viscosity (1080 mPa) and during more than 24 hours for 
the other four mixtures. 

Example 3 

[0040] 106 g of natamycin trihydrate, 4 g of xanthan 
gum (Keltrol® RD, Kelco International Limited) and 0.5 
g of sodium dodecyi sulphate were mixed together and 
then added to 990 ml of water. After stirring the mixture 
for 30 minutes, the pH was adjusted to 4.0 by means of 
a 1 N solution of hydrochloric acid. 
[0041] The sedimentation characteristics were 
checked visually by putting 100 ml of the resulting sus- 
pension into a measuring cylinder of 100 ml. Even after 
two weeks standing no phase separation was observed. 
[0042] The microbial and chemical stability was 
checked in the same way as described in Example 1 . 
[0043] After incubation at 25°C for 14 days, the micro- 
bial cell count was less than 200 CFU/ml. H PLC analy- 
sis showed that the natamycin content immediately 
after-preparation and after storage at ambient tempera- 
ture for 14 days was respectively 10.2 and 10.0% (w/w). 

Example 4 

[0044] 200 g of Delvocid® Instant, 0.2 g of sodium 
dodecyi sulphate and 4 g of Keltrol® RD were mixed 
together and then suspended into 796 ml of water by 
stirring for 30 minutes. The pH of the suspensions was 
adjusted to 4.0 by means of a 1N solution of hydrochlo- 
ric acid. 

[0045] The resulting suspension showed no sedimen- 
tation after standing for more than 14 days. The micro- 
bial and chemical stability was checked in the same way 
as described in Example 1. After incubation at 25°C for 
14 days, the microbial cell count was less than 200 
CFU/ml. HPLC analysis showed that the natamycin 
content immediately after preparation and after storage 
at ambient temperature for 14 days was respectively 
10.5 and 10.7% (w/w). 



Example 5 

[0046] A wettable powder of the following composition 
was produced in a Turbula® mixer: 100 g of natamycin 
5 trihydrate, 100 g of lactose, 4 g of Keltrol® RD, 1 g of 
sodium dodecyi sulphate, 1 g of citric acid and 0.1 g of 
trisodiumcitrate dihydrate. The components were mixed 
together. 

[0047] The wettable powder is suspended into 800 ml 
10 of water giving a total volume of 1000 ml and stirred for 
30 minutes. 

[0048] The pH of the suspension was measured 
immediately after preparation and after 14 days storage 
in the dark at room temperature. In both cases the pH 
15 was 4.04. 

[0049] Sedimentation characteristics were checked in 
the same way as described in Example 3. The suspen- 
sion showed no sedimentation after standing for more 
than 14 days. 

20 [0050] The microbiological stability was checked using 
the well known challenge test method. 
[0051] Five samples of 50 ml of the suspension were 
inoculated with respectively 3.8 x 10 3 CFU/ml of 
Escherichia coli ATCC 1 1229, 7.7 x 10 3 CFU/ml of £tSb 

25 phylococcus aureus ATCC 6538, 1.5 x 10 4 CFU/ml of 
Listeria monocytogenes DSM 20500, 9.2 x 10 3 CFU/ml 
of Bacillus cereus ATCC 2 and 1.8 x 10 3 CFU/ml of Lac- 
tococcus lactis ATCC 19257. 

[0052] After incubation at 30°C for 1 hour, 7 days and 
30 14 days samples were taken and the total cell count of 
each sample was determined using well known meth- 
ods. 

[0053] All samples contained less than 10 CFU/ml, 
which demonstrates that the suspension is microbio- 

35 logical stable for at least 14 days. 

[0054] The natamycin content of the suspension was 
estimated by HPLC immediately after preparation and 
after 14 days storage in the dark at ambient tempera- 
ture. The natamycin content in both cases was 10.4% 

40 (w/w). 

Example 6 

[0055] A wettable powder with the same composition 
45 as described in Example 5 was prepared and stored for 
more than 2 months at room temperature. 
[0056] A natamycin suspension was produced as 
described in Example 5. 

[0057] The results concerning physical, microbiologi- 
st? cal and chemical stability were the same as described in 
Example 5. 

Ex ample 7 

55 [0058] A wettable powder of the following composition 
was produced in a Turbula® mixer: 106 g of natamycin 
. trihydrate, 8.3 g of lactose, 1 g of Keltrol® RD, 0.5 g of 
citric acid and 0.055 g of sodiumcitrate dihydrate. The 



9 



EP 0 678 241 B1 



10 



components were mixed together. 54 g of the wettable 
powder was suspended into 196 ml of water by stirring 
for 30 minutes (suspension A). 
[0059] From the half of suspension A the pH was 
adjusted to 6.5 by means of a 4N solution of NaOH 
(suspension B). 

[0060] The pH of suspension A was measured imme- 
diately after preparation (pH = 4.87) and after 14 days 
storage In the dark at room temperature (pH = 5.04). 
[0061] Sedimentation characteristics of suspension A 
were checked in the same way as described in example 
3. The suspension showed no sedimentation after 
standing for more than 14 days. 
[0062] After incubation at room temperature the total 
cell count of suspension A was determined after 1 hour, 
7 days and 14 days using well known methods. 
[0063] All samples contained less than 10 CFU/ml, 
which demonstrates that the suspension is microbio- 
logical stable for at least 14 days. 
[0064] After incubation at room temperature the total 
cell count of suspension B was more than 10 7 CFU/ml 
after 4 days. 

[0065] The above results showed that a pH value of 
higher than 6.5 is insufficient to inhibit bacterial growth. 
[0066] The natamycin content of suspension A was 
estimated by HPLC immediately after preparation and 
after 14 days storage in the dark at ambient tempera- 
ture. The natamycin content was respectively 18.0 and 
18.1% (w/w). 
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Claims 

1. An aqueous suspension of natamycin having a pH 
of 3 to 6 and containing a thickening agent to give a 
viscosity of at least 500 mPa. 



3. An aqueous suspension as claimed in claim 1 or 
claim 2 wherein a thickening agent is . present to 
give a viscosity of at least 1000 mPa. 

5 4. An aqueous suspension as claimed in any one of 
claims 1 to 3 wherein the natamycin is present at 
0.5 to 40% (w/w) and the thickening agent is 
present at 0.1 to 5% (w/w). 

10 5. An aqueous suspension as claimed in any one of 
claims 1 to 4 wherein the thickening agent is 
selected from xanthan gum, Arabic gum, traga- 
canth gum, gellan gum, guar gum, locust bean 
gum, carrageenan gum, rhamxan gum, alginate, 

15 polyvinylacetate, hydroxypropylrnethylcellulose, 
hydroxypropylcellulose, carboxymethylcellulose, 
methylcellulose and combinations thereof. 

6. An aqueous suspension as claimed in any one of 
20 claims 1 to 5 which additionally contains a sur- 
factant. 

7. A method for preparing a suspension as claimed in 
any one of the preceding claims which comprises 

25 adding appropriate additives including natamycin 
and thickening agent, either separately or as a pow- 
der composition, to water and mixing, followed if 
necessary by adjustment of the pH. 

30 8. A powder composition for use in a method accord- 
ing to claim 7 comprising natamycin, a thickening 
agent and a surfactant. 



35 



40 



9. Use of an aqueous suspension as claimed in any of 
claims 1 to 6 for preparation of a treatment liquid or 
coating emulsion for treatment of a food, feed or 
agricultural product. 

10. Use of an aqueous suspension as claimed in any 
one of claims 1 to 6 for treatment of a food, feed or 
agricultural product. 



11. A food, feed or agricultural product having applied 
thereto a suspension as claimed in any one of 
45 claims 1 to 6. 

Patentanspruche 

1. WSBrige Suspension von Natamycin mit einem pH- 
50 Wert von 3 bis 6 und einem Gehalt an einem Ver- 

dickungsmittel, das eine Viskositat von mindestens 
500 mPa ergibt. 

2. Wafcrige Suspension nach Anspruch 1 mit einem 
55 pH-Wert von 3,6 bis 5,1 . 



An aqueous suspension as claimed in claim 1 hav- 
ing a pH of 3.6 to 5.1. 



Wa&rige Suspension nach Anspruch 1 Oder 2, in 
der ein Verdickungsmittel vorliegt, das eine Viskosi- 
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tat von mindestens 1000 mPa ergibt. 

4. Waiirige Suspension nach einem der AnsprQche 1 
bis 3, worin das Natamycin in einer Menge von 0,5 
bis 40 % (Gewicht/Gewicht) und das Verdickungs- 5 
mittel in einer Menge von 0,1 bis 5 % 
(Gewicht/Gewicht) vorliegt. 

5. WaRrige Suspension nach einem der AnsprOche 1 

bis 4, worin das Verdickungsmittel aus Xanthan- 10 
gummi, Gummi arabicum, Tragantgummi, Gellan- 
gummi, Guargummi, Johannisbrotgummi, Carrage- 
engummi, Rhamxangummi, Alginat, Polyvinylace- 
tat, Hydroxypropylmethylcellulose, Hydroxypropyl- 
cellulose, Carboxymethylcellulose, Methylcellulose 15 
und Kombinationen dieser Stoffe ausgewahlt ist. 

6. WaBrige Suspension nach einem der AnsprOche 1 
bis 5, die zusatzlich ein oberfiachenaktives Mittel 
enthSlt. 20 

7. Verfahren zum Herstellen einer Suspension nach 
einem der vorstehenden Anspruche, bei dem 
geeignete Zusatzstoffe, einschlielilich Natamycin 
und eines Verdickungsmittels, entweder getrennt 25 
oder als pulverformiges Gemisch, zu Wasser gege- 
ben werden und gemischt wird, bei Bedarf gefblgt 
von einer Einstellung des pH-Werts. 

8. Pulverformiges Gemisch zur Verwendung bei 30 
einem Verfahren nach Anspruch 7, enthaltend 
Natamycin, ein Verdickungsmittel und ein oberfia- 
chenaktives Mittel. 

9. Verwendung einer wafirige Suspension nach 35 
einem der AnsprOche 1 bis 6 zum Herstellen einer 
BehandlungsflQssigkeit oder einer Beschichtungs- 
emulsion fur die Behandlung eines Nahrungsmit- 
tels, Futtermittels oder landwirtschaftlichen 
Produkts. 40 

10. Verwendung einer wa&rigen Suspension nach 
einem der AnsprQche 1 bis 6 zur Behandlung eines 
Nahrungsmittels, Futtermittels oder landwirtschaft- 
lichen Produkts. 45 

11. Nahrungsrnittel, Futtermittel Oder landwirtschaftli- 
ches Produkt, dem eine Suspension nach einem 
der Anspruche 1 bis 6 zugegeben wurde. 

50 

Revendications 

1. Suspension aqueuse de natamycine ayant un pH 
de 3 a 6 et contenant un agent epaississant pour 
donner une viscosite d'au moins 500 mPa. 55 

2. Suspension aqueuse suivant la revendication 1, 
ayant un pH de 3,6 a 5,1. 



3. Suspension aqueuse suivant la revendication 1 ou 
la revendication 2, dans laquelle un agent epaissis- 
sant est present pour donner une viscosite d'au 
moins 1000 mPa. 

4. Suspension aqueuse suivant Tune quelconque des 
revendications 1 a 3, dans laquelle la natamycine 
est presente de 0,5 a 40% (p/p) et I'agent epaissis- 
sant est present de 0,1 a 5% (p/p). 

5. Suspension aqueuse suivant Tune quelconque des 
revendications 1 a 4, dans laquelle I'agent epaissis- 
sant est selectionne parmi de la gomme xanthane, 
de la gomme arabique, de la gomme adragante, de 
la gomme gellane, de la gomme guar, de la gomme 
de caroube, de la gomme carraghenane, de la 
gomme mamxane, de ('alginate, de I'acetate de 
polyvinyle, de I'hydroxypropylmethylcellulose, de 
I'hydroxypropylcellulose, de la carboxymethylcellu- 
lose, de la methylcellulose et des combinaisons de 
ceux-ci. 

6. Suspension aqueuse suivant Tune quelconque des 
revendications 1 a 5, contenant en outre un ten- 
sioactif. 

7. Procede pour la preparation d'une suspension sui- 
vant Tune quelconque des revendications prece- 
dentes, qui comprend I'addition d'additifs 
appropries incluant de la natamycine et un agent 
epaississant, soit separement, soit sous la forme 
d'une composition de poudre, a de I'eau et au 
melange, suivis si necessaire par un ajustement du 
pH. 

8. Composition de poudre pour une utilisation dans un 
proced6 suivant la revendication 7, comprenant de 
la natamycine, un agent epaississant et un ten- 
sioactif. 

9. Utilisation d'une suspension aqueuse suivant Tune 
quelconque des revendications 1 a 6, pour la pre- 
paration d'un liquide de traitement ou d'une emul- 
sion de revetement pour le traitement d'un aliment, 
de nourriture pour animaux ou d'un produit agri- 
cole. 

10. Utilisation d'une suspension aqueuse suivant Tune 
quelconque des revendications 1 a 6, pour le traite- 
ment d'un aliment, d'un aliment pour animaux ou 
d'un produit agricole. 

11. Aliment, aliment pour animaux ou produit agricole 
auxquels on applique une suspension suivant Tune 
quelconque des revendications 1 a 6. 
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